INTRODUCTION
Honey bee colonies reproduce by swarming; i.e. a proportion of the bees leave the parent colony and found a new one. Some of the factors that lead eventually to swarming are known (SIMPSON, 1959, but not the immediate cause of swarm emergence. This paper considers what determines which bees of a colony leave with a swarm, whether they are a pre-determined group and how much preparation they need beforehand.
GENERAL METHODS
The colonies were in ordinary hives, each being a tier of topless and bottomless boxes, with a roof above and a floor, incorporating the entrance, below. Each box contains r t combs side by side in moveable frames. The hive size can be altered by changing the number of boxes; when less capacity than one standard box was required, a box holding only 5 combs, with a corresponding floor and roof, was used. When a colony was divided by separating the boxes, an extra floor and roof was provided. Bees were marked with spots of quick-drying cellulose paint. One mark on the thorax and one or two on the abdomen, in different colour combinations, enabled different groups to be distinguished. After marking, the bees were kept in cages at 34° C and fed with sucrose syrup at least until they had recovered and the paint was dry. Series of marked bees of known ages were obtained by putting combs containing pupae in the incubator, marking the bees that emerged at suitable times, and introducing them to colonies. When all the marked bees had to be removed from a colony, the combs were repeatedly searched until no more could be found, so giving time for foragers to return and be caught.
Colonies were induced to swarm by putting them in hives with capacities less than 2I5 the volume they occupied when they had more space than they could fill (SIMPSON, 1957) .
EXPERIMENTS (r) Does
a swarm contain bees previously orientated to their hive position? In the morning of 13th June, ig6o, when few bees had begun flying, a colony with marked bees of known ages was moved about 20 m. Part of its hive, containing all the brood but no adults, was returned to the original site. By the next day many bees had returned to the old position and the marked bees from both parts were collected and counted. The bees from the old position were given an additional mark and all the marked bees were returned to the colony, which was re-united on the old position and crowded to induce swarming.
Three days later a swarm emerged, settled about 5 m. from the parent colony and was hived there. The next day, the marked bees were removed from both swarm and parent colony and counted (Table I) . When moved with part of their colony, 61 %o of the marked bees remained on the new site. Nearly all the oldest bees were found in the old position and nearly all the youngest in the new.
The swarm contained 77 % of the marked bees; this proportion did not vary significantly between the different age groups, none of which were too young to be able to fly. The swarm included 70 % of the bees that returned to the old site when moved with part of their colony and 80 % of those that did not. There was no obvious trend with age in the distribution of either group.
(2) The fate of recently added bees when colonies s swarmed.
(a) On 9th July, ig6o, ioo bees were taken from a colony, marked, and
